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以商品化的 Arocolr 1254 为 PCBs 代表，研究环境水平的 PCBs 暴露对胰腺外分
泌部的毒性影响。实验采用浓度分别为 0.5、5、50 和 500 μg/kg 的 Aroclor 1254，
通过灌胃法对小鼠进行染毒，每三天灌胃一次，暴露持续 50 天。取得胰腺样品
后采用 TUNEL 方法和 Western blot 等方法对小鼠胰腺的相关指标进行检测。主
要研究结果如下： 
1、Aroclor 1254 暴露小鼠 50 天后，TUNEL 法检测小鼠胰腺外分泌部的细
胞凋亡率显示暴露组细胞凋亡水平没有显著变化，与细胞凋亡紧密相关的 P53、





效应。实验结果显示 MEK1/2 蛋白表达水平没有显著性变化，而磷酸化 MEK1/2
蛋白表达水平在暴露组有逐渐下降趋势但没有显著性变化，这提示 MEK1/2 磷酸
化可能受到 ERK1/2-P90RSK1-Bad 信号通路的负反馈调节。Elk1 和 MNK1 及磷
酸化的 Elk1 和 MNK1 蛋白表达水平均没有显著性变化，表明这些蛋白没有受到
上游蛋白 ERK1/2 磷酸化水平变化的影响，可能与胰腺损伤没有直接关联。 
2、Western blot 检测结果显示 ERβ 和 AR 均没有显著性变化，结合前期实验
中 ERα 表达水平没有显著变化，表明 PCBs 对胰腺的毒性作用没有表现为雌激素
效应和雄激素效应。 
















Mbd1 在 500 μg/kg 浓度组蛋白水平虽有下降（为对照组 0.87 倍）但是没有显著
性差异，Kras 蛋白表达水平暴露组中仅有轻微上调但没有明显变化，这些结果




















  Polychlorinated biphenyls (PCBs) are typical persistent organic pollutants (POPs), 
and they are the first batch members of Convention of Stockholm. PCBs cause many 
environmental problems and threaten human health, so many researches have been 
carried out in this field, and some researches have found the relationship between 
POPs and pancreatic diseases, but research about the effects of PCBs on pancreas is 
still scarce.  
  In the present study, the C57BL/6 strain male mice were orally administered with 
Aroclor 1254, a commercial PCBs mixture, according to environmental levels (0.5, 5, 
50, 500 μg/kg) once every 3 days. The mice were sacrificed after 50 days, and 
pancreases were collected. TUNEL and Western blot technique were used to study the 
mechanism of PCBs on pancreas. The results were as follows:  
1. After Aroclor 1254 exposure for 50 days, the result of TUNEL assay shown the 
percentage of apoptosis cells of exocrine pancreas have no significant difference 
between the Aroclor 1254 treated group and the control. The results of Western 
blot analysis demonstrated that the expression of P53, PUMA, Bcl2, BclXL and 
BAX showed no significant difference. It demonstrated that the injury of Aroclor 
1254 exposure on pancreas did not promote apoptosis of exocrine pancreas. The 
results of Western blot analysis demonstrated that the expression of ERK1/2, 
P90RSK1, Bad showed no significant difference, but the phosphorylation of 
ERK1/2, P90RSK1, Bad showed a significant dose dependent increase in the 
Aroclor 1254 treated group. It suggested an antiapoptosis effect of Aroclor 1254 
on exocrine pancreas. The results of Western blot analysis demonstrated that the 
expression of MEK1/2 showed no significant difference and phospho-MEK1/2 
showed a dose dependent increase but have no significant, it suggested 
phosphorylation of ERK1/2-P90RSK1-Bad had a negative feedback on the 















and phospho-MNK1 showed no significant difference, it suggested they did not 
directly participate in the increase expression of phospho-ERK1/2.  
2. The results of Western blot analysis demonstrated that the expression of ERβ and 
AR showed no significant difference, and the previous study found the expression 
of ERα did not change, it suggested no estrogen effect and androgen effect of 
Aroclor 1254 on exocrine pancreas. 
3. The results of Western blot analysis demonstrated that the expression of TNFα 
had about 1.2 folds increase in Aroclor 1254 treated group but without significant 
difference，which suggested Aroclor 1254 treat may actived the expression of 
TNFα and the following influence. Mbd1 had a 0.87 folds decrease in 500 μg/kg 
group, Kras had a little increase in Aroclor 1254 treated group, but they all had no 
significant difference, and these two results were different from the previous RNA 
expression results, so it demonstrated that there was a complicated mechanism in 
transcription and translation. 
 

































于 1881 年首次由德国人施米特和舒尔茨合成并申请专利。PCBs 是以联苯为原料
在金属催化剂作用下，联苯苯环上的氢原子被氯原子取代，高温氯化生成的氯代
芳烃类化合物。根据氯原子的取代位置的和含氯原子数目的不同，理论上可以存
在 209 种同族异构体，每一种同系物结构所包含的联苯分子上联结有 1 到 10 个
数目不等的氯原子，而在实际环境体系中存在的 PCBs 同系物有 100 多种，各种
PCBs 同系物在理化性质、环境行为和毒性等方面存在差异，纯 PCBs 化合物为
结晶态，混合物为油状液体，氯原子数目增加其粘稠度也增高[4]。  
PCBs 商业混合物曾在世界范围内被广泛生产，其中美国孟山都化学公司
（Monsanto Chemical Company）生产的 Aroclor 是最为人熟知的 PCBs 混合物，
该公司生产的 PCBs 大约占全美 PCBs 工业使用量 99%，同时也是世界上最大的
PCBs 生产商。Aroclor 的氯取代程度通常用一个四位数字表示，例如 1242、1254、

















表 1 部分 Aroclor 混合物的理化性质 
Table.1 Physical and chemical properties of some Aroclors. 
性质 Aroclor 1221 Aroclor 1242 Aroclor 1254 Aroclor 1260 
分子量 200.7 266.5 328 357.7 
颜色 透明 透明 淡黄 淡黄 
物理状态 油状 油状 粘稠液体 粘稠树脂状 
沸点 275–320 325–366 365–390 385–420 
密度 
(g/cm3，25 °C）
1.18 1.38 1.54 1.62 
气味 无数据 柔和烃类气味 柔和烃类气味 无数据 
水溶性 
（mg/L，24 °C) 
0.59 0.10 0.057 0.0027 
有机溶解性 极易溶 极易溶 极易溶 极易溶 
辛醇-水分配系数
（Log Kow) 
4.7 5.6 6.5 6.8 
蒸汽压（mm 
Hg，25 °C） 
6.7×10-3 4.06×10-4 7.71×10-5 4.05×10-5 
























































































































ng/g干重和0.80-1.86 ng/g干重，底部海水中含量分别为6700-7100 pg/L和140-1500 
pg/L，在表层海水中含量分别为2400-26000 pg/L和1500-7300 pg/L。Sun等人研究
发现在芝加哥空气中吸附于固体颗粒以及以气态游离的PCBs浓度分别达到了7.1
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